Fig 1 Lateral tomogram of chest of a 38-year-old euthyroid woman treated by partial thyroidectomy for thyrotoxicosis three years previously. The thymus gland is considered to be within normal limits~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. . . . . . . . Fig 2 Lateral tomogram of chest of a 37-year old' euthyroid woman with untreated lymphadenoid goitre
(Hashimoto thyroiditis). The thymus gland is markedly enlarged A preliminary investigation was made to determine the value of the technique in assessing the operability of carcinoma of the bronchus, particularly at the left hilum. In the absence of lung disease, gas diffuses between the aorta and the pulmonary artery and along the main bronchi. In a patient with inoperable carcinoma (left phrenic and left recurrent palsies were present) there was failure of dissection and a plaque of growth was shown at the left hilum. In a second patient with a large mass at the left hilum gas diffused between the aorta and the main pulmonary artery down to the left pulmonary artery, and the ligamentum arteriosum was shown. The aortic window and the superior mediastinum were shown to be free of glandular involvement. These findings were confirmed at operation when a successful pneumonectomy was performed.
by George Simon FRCP FFR (Diagnostic Radiology Department, St Bartholomew's Hospital, London) Line shadows have excited the interest of radiologists for many years. Kerley (1951) described short line shadows, 'B' lines, and long line shadows, 'A' lines, the basis of the latter being elucidated by Trapnell (1963) . Nelson (1931) described the long line shadow of the accessory lobe of the azygos vein, and Fleischner et al. (1941) the long rather broad horizontal line shadow at the base, as a linear atelectasis.
The commonest cause of a long line shadow is a part of the pleura. The horizontal fissure, for instance, is visible as a horizontal line shadow meeting the sixth rib in the axilla in about 75 % of 862 Proceedings ofthe Royal Society ofMedicine all normal adult chest radiographs. An inclination of 10 degrees upwards or downwards may be normal, but any displacement beyond this is usually an indication of a shrunken or an overinflated lobe, and in fact may at first be the only such evidence. Sometimes the front and back edges are not both tangential to the X-ray beam, when two almost parallel lines may be seen in both the anterior and lateral views. That the line represents the fissure should be checked by observing that the hilar vessel shadows are normal. In Fig 1  there is a horizontal line shadow, but the hilar vessels are too small and are abnormal in shape, and the number of visible vessels in the right lung is less than the left. There is, in fact, atelectasis of the right upper lobe, and the horizontal line represents the main fissure between the middle and lower lobe, swung upwards and laterally.
A line shadow extending upwards from the hilum to the axilla in the second interspace often represents some exudate in the main fissure over the apex of one or other lower lobe. The cause of the line can be seen from the lateral view, since the main fissure will appear thickened over the apex of the lower lobe.
Accessory fissures may cast a line shadow, though they are relatively uncommon. A fissure between the anterior segment of the left upper lobe and the lingula casts a shadow similar to that over the apical lower in the anterior view, though often at a lower level. Its true nature is at once apparent in a lateral view, when it will look like the right horizontal fissure. A sub-apical fissure between the apical lower and posterior basal segment will also simulate a horizontal fissure in the anterior view, but will cast a line shadow running posteriorly across the vertebra in a lateral view. A pleural line of somewhat controversial cause is frequently seen extending upwards from roughly the mid region of the diaphragm to the hilum (Fig 2) . Felson (1960) considered it to be either an accessory lobe or an accessory fissure. In the case shown in Fig 2, and one other where the lung was examined morbido-anatomically, there was no such cause, but there was some exudate in the main fissure, and a part of this appeared to cause the line shadow. Incidentally, when an obvious effusion developed the line increased in width in both views. Since this line can be seen, though often only faintly, in some 5 % of normal chest radiographs, it is probable that a part of the main fissure is the most common cause, and that an accessory fissure is only an occasional cause.
In the single case where a fissure was present at post-mortem between the basal segments, no line was seen in the chest radiograph. A basal vertical line shadow of the main fissure may also be seen on the left side. When the upper lobes are much retracted as a result of old tuberculosis, the line of the main fissure is also often seen on the right or left side. It may also be seen in a baby if it is not positioned straight.
After middle lobectomy, the horizontal and main fissures come into apposition and a vertical basal line may then be seen (Fig 3) .
Another cause found once for a similar line at the base was a posterior persistent air space after middle and lower lobectomy, when the posterior position of the line in a lateral view, and later some fluid in the space, made the diagnosis obvious. The line disappeared as the air and fluid were absorbed.
A bulla at the base may result in a similar line shadow, and the diagnosis of its cause may be confirmed by the low, flat diaphragn and by tomograms, when the area of avascularity may be seen.
Depression of the horizontal fissure will show as a basal, almost vertical line shadow if the right lower lobe is much shrunken, but the small hilum shadow and paucity of right lung vessels will indicate the diagnosis, which may be confirmed in a lateral view or after bronchography. A line not unlike the horizontal fissure may be seen with a grossly shrunken apical lower lobe segment (Fig 4) . The line tends to curve upwards medially towards the upper part of the hilum shadow. The cause of this line shadow may be seen in the plain lateral view or in a lateral view tomogram, when the upper end of the main fissure, instead of running upwards and backwards, will be seen to pass directly posteriorly ( Fig  5) , while the low position of the apical lower segment can be confirmed on bronchography, when the branches of the posterior segment of the upper lobe will reach downwards almost to the line shadow, while those of the lower lobe, if filled, will be entirely below the line shadow.
Another common cause of a long line shadow is the pleura and connective tissue septa forming the wall of a bulla (Fig 6) . The mechanism by which this can occur is shown diagramatically in Fig 7. When the lung is examined at thoracotomy or out of the body, a bulla with the air trapped within it often projects above the surface of the rest of the lung. Since within the closed thorax the thoracic cage will prevent this projection, the bulla will be invaginated into the normal lung beneath it. The line of a bulla may be long and thin, but is sometimes only 1-2 cm long, and occasionally may be 2-3 mm wide rather than of hairline thickness. Since the bulla usually lies against the chest wall, the line tends to be curvilinear rather than circular, and sometimes only a part of the wall casts a shadow, when a single straight hairline may be seen. The wall may be poorly outlined in a routine anterior view, but clearly defined in a lateral view or in tomograms.
An apical bulla may result in a horizontal line with an inferior convexity below a clavicle, and there may be one on each side, the two lines looking like a collar. Smaller bullk may cast a vertical hairline shadow across the apex, or a vertical line extending up from the diaphragm and simulating the main fissure line just described.
The demonstration of the line shadow of the wall of a bulla may be helpful in the diagnosis of emphysema, if the evidence of air trapping and the cardiovascular changes is relatively slight. A large bulla must be distinguished from a local spontaneous pneumothorax. The persistence of the line unchanged in serial radiographs and its shape are often distinguishing features.
Finally there is the long line usually 3-5 mm in width extending horizontally or almost horizon- tally across a lower zone and described by Fleischner et al. (1941) as a 'plate atelectasis', since it appears as a long line shadow in both anterior and lateral views. Although fairly common in the chest radiograph taken soon after major abdominal operations, when it may be related to the high diaphragm and poor respiratory movements, it may be seen in middle-aged or elderly persons without symptoms of a pulmonary embolus. Pathological demonstration of the morbid anatomical basis of the lines has been very elusive. The line across the middle lobe in Fig 8 was identified in the inflated lung after lower and middle lobectomy, and showed a thrombosed artery with the adjacent alveoli somewhat cedematous and some fibrosis. Alveolar atelectasis was not the predominant pathological feature. The line shown in Fig 9 was also studied by bronchography, and a tomogram of the bronchogram showed no distortion of bronchi to suggest any collapse, and no relation of the bronchi to the line. A similar finding in another case (Fig 10) suggests that in neither of these two cases were the lines related to the bronchi, or representative of any gross shrinkage or collapse of that part of the lung.
Finally there may be several lines due to different causes. In Figs II and 12 the line marked (1) represents both layers of the pleura in the so-called accessory lobe of the azygos vein, (2) is the line of pleura over a shrunken apical lower lobe, (3) is the horizontal fissure and (4) is a part of the main fissure which is thickened in the lateral view.
